Dysphagia at birth is caused either by abnormality of the lumen of the cesophagus, or by obstruction of the nasal passages. In the former are various abnormalities; in the latter, inability to breathe while sucking. In later life, an aberrant subclavian artery may cause dysphagia lusoria. Congenital abnormalities of the aesophagus associated with atresia have been classified by Postlethwait & Sealy (1961) , the commonest having the lower segment communicating with the trachea. Negus (1942) wrote: 'animals, such as herbivora, which eat large quantities of vegetable food, would be handicapped if respiration had to cease while food passed into the gullet.' This observation is relevant to the human baby, who is also dependent on normal respiration during deglutition.
An infant absorbs up to 6 oz of liquid nourishment in 20 minutes; meanwhile his mouth is applied to breast or bottle for 800 to 1,600 motions of sucking. In bilateral nasal obstruction feeding is therefore interrupted. With bilateral congenital choanal atresia the nasal airway can be readily restored by intubating each choana with a specially devised cannula slotted for the escape of nasal secretion (Fig 1) . These are left indwelling for four weeks and then changed for a larger size. In congenital atresia of the cesophagus, which is the commonest abnormality of the alimentary canal, severe dysphagia is present from birth, and feeding precipitates a bout of coughing, cyanosis, frothing at the mouth and regurgitation. Without operation the baby dies; with surgery 50% survive. Hence early diagnosis is urgent. One in 42 neonatal deaths are due to atresia of the oesophagus; the recorded incidence is up to 1 in 2,000 births (Scott & Wilson 1957) .
The two common clinical varieties reveal, in one type, air in the stomach (indicating a communication between the lower segment and the trachea) (Fig 2A) , and, in the other, absence of air with no such communication ( Fig 2B) .
The foetus swallows amniotic fluid, and if this is prevented by an imperforate cesophagus, pregnancy is frequently complicated by hydramnios. No air will then be detected in the baby's stomach by X-rays. When atresia is associated with a tracheo-aesophageal fistula, communicating with the lower segment, swallowed amniotic fluid enters the air passages to reach the stomach. In this type, air is present in the stomach in a large proportion, and hydramnios is absent. Carter (1960) said that out of 228 tracheocesophageal fistula cases at the Hospital for Sick Children, Great Ormond Street, London, 46 (20%) had hydramnios; 203 of these cases had gas under the diaphragm and 27 (14%) of them had hydramnios. Out of 25 cases where there was no gas under the diaphragm, 19 (76%) had hydramnios. Scott & Wilson (1957) also pointed out that hydramnios in pregnancy may be indicative of an cesophageal abnormality in the feetus. Out of 28,000 births, there were 13 cases of atresia of the cesophagus, 12 of these born to mothers with hydramnios. Congenital tracheo-asophageal fistula, unassociated with atresia of the cesophagus, constitutes only 2-5% of esophageal anomalies (Postlethwait & Sealy 1961) .
Dysphagia lusoria, an unobtrusive and rare form of congenital dysphagia, becomes manifest only later in life. In 1787 Bayford described the history and autopsy findings of a woman with B segment and the trachea. B, Another case, the stomach shows no air, indicating the absence of communication between the asophagus and the trachea life-long difficulty in deglutition, which increased so much that for the last twenty years of her life she was confined to hospital where, in 1761, she died of extreme emaciation at the advanced age of 60. His autopsy findings were that 'the right subclavian artery sprang from the left side of the arch of the aorta, passing between the trachea and cesophagus, compressing the latter from before backwards, to reach the right side of the body' (Bayford 1794) .
Dysphagia lusoria nowadays includes any compression of the thoracic aesophagus by an abnormal artery: (1) Aberrant right subclavian artery (Fig 3) , (2) a vascular ring, or (3) double arch of the aorta (Asherson 1952a (Asherson , 1953a . Holinger (1961) in his Semon Lecture showed a cine film in colour of such an aberrant subclavian artery, taken through the cesophagoscope, the pulsations being clearly visible.
The thoracic cesophagus can be shown radiologically to be displaced, distorted or compressed, usually from behind, rarely from the front. The vascular constriction ring narrows the esophagus which is dilated above. There is a marked dilatation at its origin. The vessel passes posterior to the esophagus compressing it from behind, in contrast to Bayford's case (1794) where it passes anterior to the (esophagus between it and the trachea Jex-Blake (1926) describes dysphagia lusoria in a puppy which was well until the third week, when it vomited up much food. At 7 weeks a soft symmetrical, bulging, fluctuating tumour was observed in the lower neck. This disappeared on pressure and after vomiting. The puppy was destroyed at 4 months and the obstruction found to be due to a vascular constriction ring with proximal dilatation of the cesophagus.
Foreign-body Dysphagia
An impacted foreign body is the commonest cause of dysphagia. It is sometimes lethal, a fact which is reported more often in the lay than in the medical press. In the five years 1953-1957, at the Royal National Throat, Nose and Ear Hospital, London, out of 1,057 cesophagoscopies no less than 445 (nearly half) were for foreignbody dysphagia.
The Registrar-General (1959) In one year 60 % of the deaths occurred in the first year of life. In addition, in the period 1953-1956 there were 95 deaths from 'inhalation and ingestion of other object causing obstruction or suffocation' (E922, World Health Organization 1948). The average annual deaths therefore amount to about 430.
Usually the patient gives a history of swallowing a foreign body and the 'cause speaks for itself'. However, the cause may not speak for itself if the patient is inarticulate because of infancy, infirmity or insanity.
An infant, aged 11 years, had difficulty in swallowing for a few months. X-ray revealed a swelling in the pharyngo-cesophageal region; it was assumed to be a growth. By endoscopy an impacted fish bone was identified and removed.
An enfeebled man, aged 75, developed difficulty in swallowing following an extensive abdominal operation. The X-ray revealed a large upper denture impacted in the mouth of the gullet.
In mental hospitals and prisons swallowed foreign bodies are common, especially open safety pins and needles. The episode may recur in the same patient, e.g. two episodes of impaction of open safety pins, on each occasion removed by endoscopy (Asherson 1951) .
A needle may penetrate the pharyngo-asophagus and be difficult to locate, e.g. three successive endoscopic attempts failed to locate a darning needle which some weeks later was no longer visible by radiography of the neck. A needle may remain in situ indefinitely, or wander, e.g. into the mediastinum, giving rise to an abscess, presenting in neck, thorax, or axilla.
Sometimes the individual with difficulty in swallowing may forget the episode, even when a foreign body has perforated the pharyngocesophagus.
asophagus, through which the metallic body was palpated and extracted through an incision.
It may be impossible to diagnose such a perforation if the foreign body is radiotranslucent and a normal X-ray finding is misleading.
While a woman, aged 35, was eating chocolate, a piece of nut stuck in her throat. For the next year she constantly expectorated,pus, which could be observed exudig from the hypopharynx. All other investigations were negtive. It was assumed that the nut had perforated the pharyngo-wsophagus, and produced a 'peanut hypopharyngitis'.
The episode of swallowing a foreign body may be overlooked until the onset of a retropharyngomesophage,l abscess causes dysphagia which radiographically may simulate a post-cricoid carcinoma.
A large bolus of masticated meat, without any bones, can 'cork' the pharyngo-cesophagus and produce complete dysphagia (Asherson 1955) .
Even vigorous and repeated acts of swallowing may fail to dislodge the mass. Any attempt is extremely painful and causes great distress.
Everythling swallowe4 is regurgitated. (This type of bolus, if diverted into the glottis, causes sudden death from suffocation.) Plain lateral X-ray pictures are unrewarding but the contrast medium shows the obstruction. Only two such cases have been encountered, both in adult females. In the first the impacted bolus wasremoved through the cesophagoscope, in the secdild it was pushed on into the cesophagus.
Occasionally, complete inability to swallow may follow the swallowing of a small object. Such paradoxical dysphagia suggests a preexisting disease. This was seen in a woman of 60, in whom an orange pip impacted in a latent malignant stricture in mid-cesophagus.
Interruption of the normal act of swallowing leads to disordered opening of the mouth of the esophagus. The application to the pharynx of an intense internal stimulus, such as the prick of a sharp-pointed swallowed foreign body, produces local muscular spasm and interferes with the timing of the opening of the mouth of the esQphagus. As a consequence the advancing swallowed object encounters a sphincter only partially open or even closed and-may cause perforation. The stimulus of sudden overdistension from a large bolus also produces severe spasm and impaction. Sometimes the act of swallowing goes wrong as the resultfof an external stimulus such as laughing a clap on the back, or falling. When this interrupts the act in its early phase, the bolus may be diverted and impact in the glottis, still open ;it this stage, while the mouth of the cesophagus is shut (Asherson 1953d (Asherson 1953c) . Such dysphagia may be described as referred and even when mild and intermittent may be of grave import, and the only symptom of carcinoma of the-cardia, the diagnosis being delayed by the radiological finding of intermittent cardiospasm.
The only complaint of a man of 44 was intermittent dysphagia for one year, always when eating an apple. The opaque swallows showed cardiospasm which was also intermittnt. Esophagoscopy revealed no abnormality. A Heller's operation was advised, but on exploration carcinoma of the cardia was found.
Disorders ofthe Opening ofthe Mouth ofthe (Esophagus
Factors which interfere with the normal mechanism for the opening of the mouth ofthecesophagus are: (1) Dysfunction of the constrictor muscles of the pharynx, especially the inferior, (2) paralysis of the recurrent laryngeal nerve, and (3) any lesion which involves the integrity of the fascial plane between cesophagus and trachea.
Acute Lesions
Dysphagia which heralds the onset of the bulbar type of anterior poliomyelitis, may be fulminating. The absence, at this stage, of any obvious cause or physical signs may suggest a functional lesion but death may occur within seventy-two hours.
Lo6al anesthetic lozenges or a rapidly penetrating topical anesthetic should be used With caution. They may paralyse the muscles of the pharynx and cause severe coughing as the pharyngeal secretions overflow into the glottis.
In one patient, constant aspiration gave relief until recovery an hour later; in another, the child died.
Herpes pharypgis involves the recurrent laryngeal nerve (commonly the left) and causes symptoms of dysphagia,. coughing and choking (Flett 1959) . The dysphagia is more marked for fluids.
A woman complained of severe dysphagi& and regurgitation of solids; drinking produced coughing and choldng. The left vocal cord was paralysed. A tumour was suspected but X-rays did not confirm this suspicion and there was also unilateral paralysis of the pharynx.
Chronic Lesions (a) Paralysis of the pharynx may be a sequel to anterior poliomyelitis.
A girl of 12 developed dysphagia with accumulation of frothy secretions in the hypopharynx which embarrassed breathing. Six months later, when she had no pharyngeal symptoms, the opaque swallow showed delayed emptying of the pharynx, even after five minutes. A similar radiological picture was observed in an adult, several years after an attack of poliomyelitis. (b) A myopathy such as myasthenia gravis or thyrotoxic myopathy may also interfere with the functional activity of the pharynx. This was observed radiologically in a woman of 77. The same effect followed partial pharyngectomy for carcinoma of the tonsil performed eight years previously. (c) Paterson-Brown-Kelly dysphagia associated with hypochromic anemia is rare in my experience. At the Royal National Throat, Nose and Ear Hospital, the annual incidence is only 8 cases. Postlethwait & Sealy (1961) wrote: 'No accurate statistics or even reasonably dependable estimates are available. Most of the papers describing sideropenic dysphagia have come from Great Britain and Sweden, with only occasional reports from other countries'. The explanation may be, as suggested by Kruisinga & Huizinga (1959) , a geographical distribution of the disease.
The association between Paterson-Brown-Kelly syndrome and post-cricoid carcinoma is usually attributed to the direct effect of iron deficiency on the pharyngeal epithelium and peripharyngeal thickening. There is, however, another possibility. The commonest site of carcinoma of the cesophagus in the female is in the post-cricoid region, while in the male the common level is the aortic arch.
On swallowing, the bolus normally passes unhindered through the opened sphincter to impinge against the wall of the cesophagus at the aortic level. Such repeated trauma may predispose this site to tumour in the male. Prolonged or acute anaemia may interfere with the muscular activity of the pharynx and so affect the opening of the cricopharyngeal sphincter. This may result in local trauma which may predispose this level to carcinoma. Steingold (1962) has emphasized the occurrence of aneemia in women, and states that at least 12% of the female population suffer from anmmia with a hLmoglobin level of less than 75 %.
Recently a woman of 36 presented with a history of three months' dysphagia found to be caused by a large inoperable post-cricoid carcinoma. Only five years previously she had been admitted to the same hospital with severe anemia, the hemoglobin value being 55 %.
Dysphagia and Recurrent Laryngeal Nerve Paralysis
During the past twenty-five years clinical and radiological observations have been made in all cases of recurrent laryngeal nerve paralysis. Delayed emptying of the pharynx was frequently observed. It was similar to that seen to a more marked degree in the pharyngeal paralysis which follows poliomyelitis. The condition was usually symptomless, but dysphagia for liquids sometimes occurred.
Many cases of permanent unilateral paralysis of the recurrent laryngeal nerve display only radiological evidence of retention and delay in emptying of the hypopharynx with traces of the swallow still visible after five minutes. In other cases mild dysphagia occurs, but if interruption is sudden the dysphagia may be severe.
A soldier, aged 30, had right recurrent laryngeal nerve paralysis, caused by the bullet which is still in situ. He had no dysphagia (Fig 4) . Anterior-posterior and lateral views to show the delayed emptying ofthe pharynx (symptomless)
In permanent paralysis of both laryngeal nerves, dysphagia is not uncommon and may be severe. As a rule the difficulty is more pronounced for fluids. Drinking produces, after a short interval, a cough, which is caused by the hypopharyngeal contents being tipped over into the glottis. This cough reflex can also be elicited by applying pressure to the root of the neck after drinking, and was found in 6 out of 8 cases of bilateral paralysis, nearly all following thyroidectomy.
In some cases the obstruction is complete. Fig 5 shows a characteristic lateral X-ray in a case of bilateral paralysis with involvement of the anterior fascial plane by carcinoma. The contrast medium is held up in the hypopharynx and none enters the aesophagus. There is a spill-over into c, Complete obstruction at cricopharyngeal sphincter; the junction fails to open as a result of (1) paralysis of the muscles exerting a tensing action on the zone (bilateral recurrent laryngeal nerve lesion), and (2) presence ofa lesion in the fascial plane between the asophagus and the trachea (infiltration). The trachea is elevated with the arsophagus, the glottis is not closed and the junction zone is not tensed the glottis and the valleculk fill up and display a fluid level. On swallowing, the bolus moves all over the pharynx and glottis (Asherson 1952b) .
A man of 65 developed hoarseness, stridor and difficulty in swallowing, more marked for liquids, which produced severe coughing. Both recurrent laryngeal nerves were paralysed. The opaque swallow showed complete obstruction at the level of the cricopharyngeal sphincter. The red cell count was 3 5 million.
Even after tracheotomy any fluids swallowed were coughed out through the tube and he was fed by an cesophageal tube. To prevent him drowning in his own secretions, a narrow-field laryngectomy was performed. After four weeks he coughed up sputum containing malignant cells. At autopsy, extensive infiltration was present in the tracheo-esophageal fascial plane, spreading from a carcinoma of the lung.
Dysphagia, as the initial symptom of a cancer of the lung, has an incidence of 1-8% (18 out of 1,063 cases) (Harnett 1943 ).
An adult woman developed stridor with complete dysphagia for fluids, immediately after thyroidectomy in which the recurrent laryngeal nerves were deliterately exposed. Both nerves were paralysed. A tracheotomy was performed. She was fed by an cesophageal tube. A good prognosis was given in view of the operative technique adopted. Recovery was complete within ten days. In this case an inflammatory reaction was present in the tracheo-esophageal fascial plane and bound the trachea and cesophagus together, involving both recurrent laryngeal nerves.
These two cases pose the question, why should a lesion of both recurrent laryngeal nerves completely prevent the opening of the mouth of the cesophagus in some cases, but not in others? A common factor was a lesion in the fascial plane between cesophagus and trachea. This, by fixation of the trachea, prevents the gliding movements between cesophagus and trachea essential to the opening of the mouth of the oesophagus (Fig 7 B, c) . In addition, there is complete paralysis of the cricopharyngeus muscle supplied by the recurrent laryngeal nerves. This prevents 'tensing' of the junction zone. As a result, the cricopharyngeus muscle remains clasped to the cricoid. This theory is supported by the following authorities: 'With interference with elevation of the larynx, swallowing is impossible' (Buckstein 1953) . Ardran & Kemp (1961) write: 'If there is any restricted movement of the laryngeal structures, there may be a spill into the larynx, as the bolus is swallowed.' This 'fixation' of the larynx with limitation of movement is analogous to that observed when the tongue is infiltrated by growth.
The junction zone between pharynx and oesophagus is the lowest part of the inferior constrictor of the pharynx. It is called the cricopharyngeus or cricopharyngeal sphincter, but in fact, the junction zone is surrounded only posteriorly by the cricopharyngeal muscle, while anteriorly the circle is completed by the plate of the cricoid cartilage.
The main nerve supply to the junction zone-is both recurrent laryngeal nerves. The effect of section of these nerves in man ( Fig 5) is also observed in animals: in the dog (Pavlov) and in the cat (Sjoberg 1950) . Barium introduced into the cesophagus is arrested at the junction zone when the animal is held upside down.
The accepted view of the opening of this junction zone is 'relaxation of the cricopharyngeus', which is envisaged normally as tonically contracted. The elegant manometric techniques of Fyke & Code (1955) have shown that the pressure in the junction zone drops during the act of swallowing below the pressure in the cesophagus (Fig 6) . This suggests that the walls of the junction zone are being pulled apart.
The regional anatomy is such that the upward strong contractions of the inferior constrictors of the pharynx and the downward contractions of the longitudinal muscles of the cesophagus, together with the upward and forward elevation of the cricoid cartilage by the anterior group of muscles, cause the junction zone to be pulled open. These are indicated by the arrows in Fig 7B. Both these actions are required together. When the junction zone is not tensed, the forward and upward movement of the cricoid only results in the cricopharyngeus muscle following it, and the opening of the junction is disturbed (Fig 7c) . Failure of this tensing action occurs when the recurrent laryngeal nerve is paralysed. It is also seen when the main portion of the inferior constrictor of the pharynx ruptures at its weak zone and is wrenched away from the cricopharyngeus as is the case in a pharyngeal pouch. Patton) of an experiment designedto illustrate a means of widening a narrow portion of an elastic tube by stretching it. A, Tube at rest. The disc is held up at the constriction. B, The tube is stretched. The disc drops down, as the tensing enlar-ges its lumen tube can be widened by tensing can be demonstrated on a model. In a cine radiographic film taken by Dr I Patton, the internal diameter of corrugated (elephant) tubing was assessed by its inability to allow a disc to pass (Fig 8A) . It is seen that the disc is held up at the narrow part of the tube. On stretching the tube by pulling on its two ends, the disc drops through, indicating that stretching has widened the narrow part, and opened it (Fig 8B) . Dr Russell Reynolds has demonstrated by cine radiographic film that as the act of swallowing proceeds, with the contractions of the constrictors of the pharynx and the elevators of the larynx, the mouth of the crsophagus surges upwards and opens momentarily, then rapidly falls back and resumes its normal closed position. The opening follows the tensing of the junction zone and drawing forwards of the cricoid.
The gliding movement of the pharynx, junction zone and cesophagus against the trachea in front, dePends upon the integrity of the fascial planes. The role of the anterior plane is suggested by the delayed emptying of the pharynx, which occurs when this plane is invaded by inflammatory or neoplastic processes. As both recurrent laryngeal nerves are situated here, they are usually paralysed as well.
In the posterior fascial plane, as a result of osteoarthritis, or for other reasons, adhesions may limit the mobility of a localized area of the posterior pharyngeal wall. This interferes with the effective tensing of the junctional zone, as was demonstrated by Boyes Korkis in his film of the act of swallowing in the presence of a pharyngeal pouch. The mouth of the cesophagus does not fully open: the bolus now impinges on the weak area which yields gradually. According to this view, the pharyngeal pouch commences as a traction diverticulum and ends as a pulsion one.
I have endeavoured to show by illustrative cases the effect on the opening of the mouth of the cesophagus during swallowing, of lesions (1) of the muscles tensing the junction zone, and in particular of the inferior pharyngeal constrictor, (2) of the recurrent laryngeal nerves, and (3) of the fascial planes surrounding the zone. These lesions may occur together and when the tracheocesophageal fascial plane and both the recurrent laryngeal nerves are involved, severe dysphagia is to be expected.
These lesions, which I have in the past referred to under the heading of achalasia of the cricopharyngeus (Asherson 1950 (Asherson , 1953b , might alternatively be classifiedunder the non-committal heading of 'junction dysphagia'.
